Members of the didelphid marsupial genus Monodelphis have previously been classified into species groups, but such informal subdivisions are inconsistent among authors and have contributed little but confusion to the taxonomic history of the genus. Recent molecular phylogenetic studies, however, have consistently recovered several strongly supported multispecies clades that merit formal recognition. Here we define and illustrate morphological characters that are useful for diagnosing these monophyletic groups, which we name and rank as subgenera to conserve binomial usage: Monodelphis Burnett, 1830 (for M. arlindoi, M. brevicaudata, M. domestica, M. glirina, M. palliolata, M. sanctaerosae, and M. touan), Microdelphys Burmeister, 1856 (for M. americana, M. gardneri, M. iheringi, and M. scalops), Monodelphiops Matschie, 1916 (for M. dimidiata and M. unistriata); Mygalodelphys, new subgenus (for M. adusta, M. handleyi, M. kunsi, M. osgoodi, M. peruviana, M. pinocchio, M. reigi, and M. ronaldi); and Pyrodelphys, new subgenus (for M. emiliae). We provide morphological diagnoses and describe pairwise comparisons to facilitate subgeneric identification, and we summarize subgeneric patterns of geographical distribution and sympatry to supplement recently published biogeographic analyses of the genus.
INTRODUCTION
Monodelphis Burnett, 1830 , is the most speciose genus of didelphid marsupials, with 22 currently recognized species (Pavan et al., 2014; Pavan, 2015) . Insofar as known, species of Monodelphis are terrestrial or semifossorial, predominantly insectivorous opossums that exhibit conspicuous variation in pelage coloration, behavior, and reproductive strategies (Streilein, 1982a (Streilein, , 1982b Emmons and Feer, 1997; Pine et al., 1985; Pine and Handley, 2008) . Unlike most other didelphid genera, which are restricted to either humid forest or savanna-like habitats, Monodelphis inhabits a wide range of environments, including lowland rain forest, dry forest, montane forest, and savannas (Pine and Handley, 2008; Voss and Jansa, 2009) .
To date there has been no comprehensive revision of the genus, and most relevant taxonomic publications have treated single species or species complexes (Pine, 1975 (Pine, , 1976 (Pine, , 1977 (Pine, , 1980 Pine and Handley, 1984; Pine et al., 1985; Ventura et al., 1998; Lemos et al., 2000; Voss et al., 2001; Solari, 2004; Lew et al., 2005; Solari, 2007; Vilela et al., 2010; Pavan et al., 2012; Solari et al., 2012; Voss et al., 2012; Pavan, 2015) . The most inclusive morphology-based revisionary study (Gomes, 1991) was exclusively based on Brazilian specimens and remains unpublished.
Historically, a number of species groups of Monodelphis have been recognized informally, primarily based on pelage markings (Matschie, 1916; Gilmore, 1941; Pine, 1976) . However, such morphology-based subdivisions have contributed little but taxonomic confusion (Pine et al., 2013) , and none is convincingly supported by character data. By contrast, recent molecular phylogenetic studies based on dense taxonomic sampling and multiple unlinked genes (Pavan et al., 2014; Vilela et al., 2015; Pavan et al., 2016) have consistently recovered several robustly supported multispecies clades (table 1) , and some morphological studies (e.g., Voss et al., 2012; Pavan, 2015) suggest that at least some of the groups recovered by molecular phylogenetic research are morphologically diagnosable.
Unfortunately, informal nomenclature for these clades is not sufficient for the purposes of biological communication. For example, the monophyletic group that Pavan et al. (2014) called "Clade E" corresponds to the "Adusta Group" of Pavan et al. (2016) and to the combined adusta and kunsi "complexes" of Vilela et al. (2015) . Formally diagnosing and naming such groups has the advantage that usage is constrained by typification and priority according to widely accepted rules (ICZN, 1999) , and ranking these clades as subgenera promotes stability by preserving long-established binomial combinations.
In this report, we define and illustrate morphological characters that are useful for recognizing and diagnosing the monophyletic groups previously established by molecular research. These results provide the materials for a formal subgeneric classification, which we intend to serve as the basis for future revisionary research at the species level. Additionally, we summarize subgeneric patterns of distribution and sympatry consistent with our previously published biogeographic analyses (Pavan et al., 2016) . 2013; Duda and Costa, 2015; Pavan, 2015) as well as other characters newly described herein. Descriptive terminology that we use to describe external and craniodental morphology in this report follows Cope (1880) , Gregory (1910) , Archer (1976) , Wible (2003) , and Jansa (2003, 2009) . We recorded the sex and age of each specimen to evaluate qualitative characters for sexual dimorphism and ontogenetic variation, respectively, although no formal tests for the effects of age and sex on character variation among conspecific individuals is reported here.
COMPARATIVE MORPHOLOGY
Species of Monodelphis differ from one another in numerous morphological characters, of which those of the integument, skull, and dentition are maximally useful for taxonomic diagnoses. In particular, we emphasize characters with alternative states that distinguish the monophyletic groups of species recognized as subgenera in this report. Therefore, we omit descriptions of characters that are primarily useful for distinguishing closely related species within subgenera, which will be treated in subsequent publications.
In the following descriptive accounts of taxonomic character variation, we follow the species-group classification of Pavan et al. (2016) , which is summarized in table 1.
External Characters
Dorsal color pattern: The dorsal body pelage of Monodelphis can be either uniformly colored (unpatterned) or distinctively marked. Unpatterned dorsal pelage, lacking any abrupt color transition ( fig. 1A ), is observed in M. domestica, M. sanctaerosae, some specimens of M. brevicaudata (those from NW Guyana and NE Venezuela), some old adult male specimens of M. americana, and all species of the Adusta Group. By contrast, a grizzled-grayish or -brownish middorsum contrasting with clear (ungrizzled) yellowish, orange, or reddish flanks ( fig. 1B) is exhibited by M. dimidiata and by most species of the Brevicaudata Group, whereas a grayish midbody contrasting with reddish head and rump ( fig. 1C ) is seen in M. emiliae and in adult male specimens of M. scalops. A fourth dorsal pelage phenotype, consisting of three dark longitudinal stripes ( fig. 1D ), characterizes juveniles and females of M. scalops and most age-sex classes of species in the Americana Group (old adult males of M. americana are the exception; see above). Clear yellowish or orange flanks with a grizzled-brownish or -grayish middorsum that contrasts with a single dark median longitudinal stripe ( fig. 1E ) is apparently unique to M. unistriata.
Ventral pelage markings: Most species of Monodelphis have uniformly colored underparts that usually consist of hairs that are grayish basally and variously colored distally (e.g., with brownish, reddish, or whitish tips; fig. 2B , C). Some species, however, have self-whitish midventral markings (comprising hairs that are whitish from root to tip) that contrast with the darker (usually brownish or grayish) coloration of the surrounding ventral pelage ( fig. 2A ). Such markings were observed uniquely on species of the Adusta Group.
Mammae: Mammae exhibit greater taxonomic variation in Monodelphis than in any other didelphid genus, encompassing the entire range of morphologies previously reported for the family as a whole. Observed mammary formulae (defined by Voss and Jansa, 2009: 23) range from 2-0-2 = 4 (in M. peruviana) to 13-1-13 = 27 (in M. dimidiata). Lower mammary counts (of nine or fewer mammae) include only abdominal-inguinal teats, but higher counts (≥ 13 mammae in this study) include both abdominal-inguinal and pectoral teats. Mammary morphology could not be determined for several species that are currently known only from adult males, or for which we did not examine any females with visible teats.
Pedal thenar pad: The plantar (ventral) surface of the hind foot of most plantigrade mammals includes two tarsal and four interdigital pads (Brown and Yalden, 1973) . Of these, the thenar (medial tarsal) and the first interdigital pad are clearly separated from one other in most species of Monodelphis (e.g., M. americana; fig. 3B ), but in M. emiliae the thenar and first interdigital pad are either fused or in contact ( fig. 3A) .
Pedal hypothenar pad: The hypothenar (lateral tarsal) pad of the hind foot is usually absent or vestigial in several species of Monodelphis, including M. americana, M. scalops ( fig.  3C ), M. dimidiata, and species of the Brevicaudata Group. By contrast, a small but distinct hypothenar pad is consistently present in members of the Adusta Group, M. iheringi ( fig. 3D ) and in M. emiliae.
Extension of body pelage onto tail: In most species of Monodelphis the body pelage (comprising soft underfur and long guard hairs) extends farther onto the tail dorsally than ventrally (e.g., in M. brevicaudata; Voss et al., 2001: fig. 29A ), or it extends to about the same extent dorsally and ventrally (e.g., in M. palliolata; Voss et al., 2001: fig. 29B ). By contrast, although the tail base seems almost completely unfurred in species of the Adusta Group, close inspection reveals that body pelage uniquely extends farther onto the tail ventrally than dorsally (e.g., in M. handleyi).
Caudal scale pattern: In most species of Monodelphis the scales that encircle the tail are arranged in predominantly annular series, but some species have caudal scales arranged in spiral series. The annular pattern was observed in M. emiliae, M. scalops, and in species of the Americana and Brevicaudata groups (e.g., M. glirina; fig. 4A ), whereas examined specimens of M. dimidiata ( fig. 4B ) and M. unistriata have caudal scales that are arranged in unambiguously spiral series. Tail scales are small and often inapparent in species of the Adusta Group, in which some species seem to have scales arranged in both annular and spiral series (e.g., M. adusta), whereas others have scales that are mostly in spiral series (e.g., M. pinocchio) or annular series (e.g., M. kunsi).
Craniodental Characters
Infraorbital foramen: The infraorbital foramen varies taxonomically in its position with respect to the maxillary dentition. In some species this foramen is dorsal to P3 (e.g., in Monodelphis domestica; fig. 5A ), while in others it is dorsal to M1 (e.g., in M. adusta; fig. 5B ) or to the P3/M1 commissure. Quite variable in a few species (e.g., in M. dimidiata), this character is conservative in many others, and in combination with additional characters it is useful for diagnosing groups of species. For example, the infraorbital foramen is usually dorsal to M1 FIG. 3 . Plantar views of left hind feet, illustrating taxonomic differences in plantar pad morphology. The thenar (th) and first interdigital pad (ip1) are fused in M. emiliae (A, MZUSP 35062) , and separate in M. americana (B, MZUSP 29469) . The hypothenar pad (hy) is absent in M. scalops (C, MZUSP 29203) , and present in M. iheringi (D, MZUSP 3421) . Not to the same scale.
in the Adusta and Americana groups, but it is often dorsal to P3 among members of the Brevicaudata Group.
Frontal process of jugal: In most species of opossums, the frontal process of the jugal is a prominent landmark that defines the posteroventral limit of the orbital fossa. By contrast, this structure exhibits noteworthy taxonomic variation in Monodelphis. The frontal process is usually absent or indistinct in species of the Adusta Group, in which the jugal never projects dorsally above the zygomatic process of the squamosal (e.g., in M. peruviana; fig. 6A ), whereas the frontal process forms a smoothly rounded dorsal projection in M. emiliae ( fig. 6B ), M. dimidiata, and members of the Brevicaudata Group. By contrast, in M. scalops and members of the Americana Group (e.g., M. americana; fig. 6C ) the frontal process is well defined and distinctly angular.
Parietal/mastoid contact: The parietal is usually in contact with the mastoid (the occipital exposure of the petrosal bone) in Monodelphis, because the interparietal does not extend laterally to contact the squamosal (e.g., in most specimens of Monodelphis glirina; fig. 7A ). In most species of the Adusta Group, however, the interparietal consistently extends laterally to reach the squamosal and, as a result, the parietal is not in contact with the mastoid (e.g., in M. handleyi; fig. 7B ). In M. pinocchio the interparietal is absent in all specimens examined, but the parietal does not contact the mastoid because the supraoccipital is in contact with the squamosal.
Incisive foramina: The length of the incisive foramina exhibits modest taxonomic variation in Monodelphis. We distinguish "long" and "short" incisive foramina based on their posterior endpoints in relation to the upper canines. In M. dimidiata and M. unistriata, for example, the incisive foramina are notably short, extending from the level of I3 or I4 to a point between the left and right paracanine fossae or just to-but not appreciably between-the canines. In most other species the incisive foramina are long, extending posteriorly well between the canines.
Maxillopalatine fenestrae: For diagnostic purposes, we distinguish "long" and "short" maxillopalatine fenestrae based on their anterior and posterior endpoints in relation to adjacent maxillary teeth. Whereas most species have long maxillopalatine fenestrae that extend from P3 or from the P3/M1 commissure to M3, others have conspicuously shorter maxillopalatine fenestrae that extend only from P3 to M2 (e.g., Monodelphis emiliae) or from M1 to M3 (e.g., M. dimidiata, M. unistriata) .
Size of sphenorbital fissure/basisphenoid exposure: The sphenorbital fissure is a lateral opening in the braincase onto the orbital floor that is bordered medially by the orbitosphenoid, laterally by the alisphenoid, and ventrally by the presphenoid and basisphenoid. In most species of Monodelphis the sphenorbital fissure is large, broadly exposing the basisphenoid to lateral view (e.g., in M. arlindoi; fig. 8B ). In other species, however, the sphenorbital fissure is consistently small because its lateral (alisphenoid) margin is produced anteriorly, effectively concealing the basisphenoid in lateral view (e.g., in M. handleyi; fig. 8A ). Although the marsupial sphenorbital fissure transmits several nerves and blood vessels (Wible, 2003: FIG. 5 . Left lateral cranial views of Monodelphis domestica (A, FMNH 20256) and M. adusta (B, KU 157978) illustrating taxonomic differences in the position of the infraorbital foramen (iof) with respect to the maxillary dentition. Not to the same scale. (A, FMNH 172032) , M. emiliae (B, MUSM 13298) , and M. americana (C, OK 17381) illustrating taxonomic differences in zygomatic morphology. In M. peruviana the jugal (jug) is not produced dorsal to the zygomatic process of the squamosal (zps) and the frontal process is absent or indistinct. By contrast, in M. emiliae a rounded frontal process of the jugal (fpj) extends dorsal to the zygomatic process of the squamosal, whereas in M. americana the frontal process of the jugal is well developed and distinctly angular. Not to the same scale.
FIG. 6. Left lateral cranial view of Monodelphis peruviana
182), we conjecture that the small size of this opening (in Monodelphis species with laterally concealed basisphenoids) is correlated with a smaller optic nerve and ophthalmic blood supply in small-eyed taxa.
A small sphenorbital fissure and laterally concealed basisphenoid are consistently exhibited only by members of the Adusta Group, whereas members of the Americana Group, Monodelphis scalops, and M. emiliae consistently have a large sphenorbital fissure and a basisphenoid that is widely exposed to lateral view. Most members of the Brevicaudata Group also have a relatively large sphenorbital fissure that exposes a broad part of the basisphenoid in lateral view, as do most specimens of M. dimidiata.
Infratemporal crest of alisphenoid: An infratemporal crest demarcating the lateral and the ventrolateral faces of the alisphenoid is observed in several species of Monodelphis, mainly in old adult specimens (e.g., in M. touan; fig. 9A ). A distinct infratemporal crest is commonly present in species of the Brevicaudata Group (even young adults in this group may exhibit it), and it is also observed in old adult specimens of M. emiliae and M. dimidiata. No distinct infratemporal crest was observed in members of the Americana Group (e.g., M. americana; fig. 9B ) or in M. scalops. Among members of the Adusta Group, the infratemporal crest is present in some species (e.g., M. handleyi) and absent in others (e.g., M. pinocchio).
Secondary foramen ovale: In most species of Monodelphis, the extracranial course of the mandibular nerve is not enclosed by bone, and a secondary foramen ovale (sensu Voss and Jansa, 2003 Tympanic wing of alisphenoid: The morphology of the auditory bulla is quite variable and taxonomically informative within Monodelphis. As in other didelphids, the middle ear cavity of Monodelphis is partially enclosed anteriorly by a cup-shaped tympanic process (or "wing") of the alisphenoid and, posteriorly, by the rostral tympanic process of the petrosal. Species in the Adusta and Brevicaudata groups have a small alisphenoid tympanic wing that is separated by a wide gap from the rostral tympanic process. In these species, the gap between the alisphenoid tympanic wing and the rostral tympanic process is approximately equal to or greater than the length (anteroposterior dimension) of the alisphenoid tympanic wing ( fig. 10A ). By contrast, M. scalops, M. emiliae, and members of the Americana Group have a larger alisphenoid tympanic process that is more narrowly separated from the rostral tympanic process ( fig. 10B ).
Monodelphis dimidiata is polymorphic for this character. Most examined specimens exhibit an alisphenoid tympanic wing that is intermediate in size between the two phenotypes described above (i.e., the gap between the alisphenoid tympanic wing and the rostral tympanic process is about as wide as the alisphenoid tympanic wing or even slightly narrower), but some specimens exhibit a smaller alisphenoid tympanic wing and a correspondingly wider gap.
Anterior process of malleus: Certain other aspects of the auditory morphology of Monodelphis appear to be correlated with size of the alisphenoid tympanic wing, but are usefully described as distinct characters. Among other correlated traits, in species with a small alisphenoid tympanic wing, the tip of the anterior process of the malleus is exposed on the outer surface of the bulla between the ectotympanic and the alisphenoid (adjacent to the Glaserian fissure; fig.  10A ), whereas in species with a large alisphenoid tympanic wing the anterior process of the malleus is not exposed on the outside of the bulla (e.g., in M. scalops; fig. 10B ). Monodelphis dimidiata is polymorphic for this character.
Rostral tympanic process of petrosal: Another auditory feature correlated with bullar size is the shape of the rostral tympanic process of the petrosal. In species of Monodelphis with a small alisphenoid tympanic wing, the rostral tympanic process is narrow and more or less triangular, and it does not conceal the fenestra cochleae in ventral view ( fig. 10A ). By contrast, in species with a large alisphenoid tympanic wing, the rostral tympanic process is rounded and broad, usually concealing the fenestra cochleae in ventral view ( fig. 10B ). As in the preceding characters, M. dimidiata exhibits an intermediate condition in which the rostral tympanic process tends to be roughly triangular but broad, partially concealing the fenestra cochleae.
Stapes: The stapes, the innermost bone of the ossicular chain, is usually columelliform (more or less rodlike) and imperforate or microperforate in most species of Monodelphis. Members of the Brevicaudata Group, however, have a triangular or subtriangular stapes with a large obturator foramen for the stapedial artery (Wible, 2003: fig. 6 ).
Size of subsquamosal foramen: The subsquamosal foramen 3 is usually large in Monodelphis, a condition that we define as substantially wider than the squamosal strut that separates this opening from the postglenoid foramen. In M. emiliae, however, the subsquamosal foramen is smaller,
FIG. 8. Left ventrolateral cranial view of Monodelphis handley (A, MUSM 23809) and M. arlindoi (B, ROM
108477) illustrating taxonomic differences in size of the sphenorbital fissure (sof). In M. handleyi the sphenorbital fissure is small and does not expose the basisphenoid, but this opening is much larger in M. arlindoi, in which the basisphenoid is laterally exposed. Other abbreviations: als, alisphenoid; bs, basisphenoid; fr, foramen rotundum; os, orbitosphenoid; pal, palatine; ps, presphenoid (fused with orbitosphenoid). Not drawn to same scale.
either narrower or similar in width to the bone that separates it from the postglenoid foramen.
Anterior cingulid: The anterior cingulids of the lower molars are broad, well-developed shelves in most species of Monodelphis. In such species, the anterior cingulids of m2 and m3 extend labial to or level with the hypoconids of the preceding teeth (m1 and m2, respectively; fig. 11A-D) . By contrast, in species of the Adusta Group, the anterior cingulids are substantially narrower; on m2 and m3 they are unambiguously lingual to the hypoconids of m1 and m2, respectively (fig. 11E-F).
Morphology of dp3: In most species of Monodelphis (e.g., M. dimidiata, M. emiliae, M. scalops, members of the Americana Group, and most members of the Adusta Group), the lower milk premolar (dp3) is a narrow, only partially molariform tooth, usually with an incomplete (bicuspid) trigonid and an indistinct or minimally differentiated anterior cingulid ( fig. 11A , C-E). By contrast, in M. handleyi and species of the Brevicaudata Group, dp3 is robust and fully molariform, usually with a complete (tricuspid) trigonid and a well-developed anterior cingulid (fig. 11B, F).
Entoconid of m1-m3: The entoconid is consistently smaller in Monodelphis than it is in most other didelphids, in which this lingual talonid cusp is approximately as tall as the hypoconid (on the labial side of the talonid basin) and much exceeds the adjacent hypoconulid in height (Voss and Jansa, 2003: fig. 14) . Nevertheless, we observed noteworthy taxonomic variation in entoconid size among species of Monodelphis by carefully comparing unworn lower dentitions. In most species of Monodelphis the entoconid of m1-m3 is a distinct cusp that is about as tall or taller than the hypoconulid (e.g., in M. scalops; fig. 12A ), but in species of the Adusta Group the entoconid is indistinct or very small (shorter than the adjacent hypoconulid; e.g., in M. handleyi, fig. 12B ).
TAXONOMIC ACCOUNTS
Genus Monodelphis Burnett, 1830 Type species: Monodelphis brevicaudata (Erxleben, 1777) . Contents: Twenty-two currently recognized species in five subgenera, as diagnosed below. (B, MVZ 182776) illustrating taxonomic differences in the ear region. In M. brevicaudata (and most other species of Monodelphis) the mandibular nerve emerges from the foramen ovale (fo), and its extracranial course is not enclosed by bone; there is no secondary foramen ovale. In M. scalops, however, a secondary foramen ovale (sfo) is formed by an anteromedial bullar lamina (lam). Additionally, M. brevicaudata has a small alisphenoid tympanic wing (atw) separated by a wide gap from the rostral tympanic process of petrosal (rtp), which is narrow, triangular, and does not conceal the fenestra cochleae (fc) in ventral view. By contrast, M. scalops has a larger alisphenoid tympanic wing that is separated from the rostral tympanic process by a much narrower gap; additionally, the rostral tympanic process of this species is much broader and conceals the fenestra cochleae in ventral view. Lastly, the anterior process of the maleus (apm) is exposed distally between the ectotympanic (ect) and the alisphenoid tympanic wing in M. brevicaudata, but the anterior process of the malleus is not exposed in M. scalops. Other abbreviations: bo, basioccipital; bs, basisphenoid; sq, squamosal. Not drawn to the same scale.
Description 4 : Combined length of adult head and body ca. 60-200 mm; adult weight ca. 10-150 g. Rhinarium with one ventrolateral groove on each side of median sulcus; dark circumocular mask absent; pale supraocular spot absent; throat gland present in adult males of most species but apparently polymorphic in some (e.g., M. americana) and absent in M. gardneri. Dorsal pelage coloration highly variable, but dorsal hair bases always dark gray; dorsal guard hairs short and inconspicuous; ventral fur self-colored or gray based, highly variable in surface pigmentation. Manus mesaxonic (dIII > dIV); manual claws very long, extending well beyond fleshy apical pads of digits; dermatoglyph-bearing manual plantar pads present, but pads small and dermatoglyphs sometimes indistinct; central palmar epithelium smooth or tuberculate; carpal tubercles absent in both sexes. Pedal digits unwebbed; pedal digit III longer than digit IV; plantar surface of heel naked. Pouch absent; mammae 2-0-2 = 4 (all abdominal-inguinal; e.g., in M. peruviana) to 13-1-13 = 27 (including pectoral teats; e.g., in M. dimidiata); cloaca present. Tail much shorter than combined length of head and body; thick but muscular, not incrassate; extension of body fur on tail varies among included species; unfurred caudal surfaces covered with macroscopic bristlelike hairs, not naked appearing; caudal scales often inapparent, either in annular series (e.g., in M. emiliae), or in spiral series (e.g., in M. dimidiata); relationship between caudal scales and hairs usually obscure, but subequal hairs usually arranged in triplets; ventral caudal surface not modified for prehension.
Premaxillary rostral process absent. Nasals long, extending anteriorly above or beyond I1 (concealing nasal orifice from dorsal view), and conspicuously widened posteriorly near maxillary-frontal suture. Maxillary turbinals (viewed through the nasal orifice) simple or sparsely ornamented scrolls, not elaborately branched. Lacrimal foramina (from one to three on each side, usually two) prominently exposed on orbital margin (e.g., in M. scalops) or concealed from lateral view inside the anterior orbital margin (e.g., in M. handleyi). Orbits small, orbitotemporal region usually without conspicuous constrictions (except in some old adult males); supraorbital margins smoothly rounded, without beads or distinct postorbital processes (e.g., in M. peruviana), or with small but distinct postorbital processes in old adult males (e.g., in M. americana). Parietal and alisphenoid in contact on lateral braincase (no frontal-squamosal contact). Sagittal crest absent (e.g., in M. adusta), or variously developed (e.g., extending to frontals in old male specimens of M. dimidiata). Petrosal not exposed laterally through fenestra in parietal-squamosal suture (fenestra absent). Parietal-mastoid contact present (interparietal does not contact squamosal, e.g., in M. americana) or absent (interparietal contacts squamosal, e.g., in M. handleyi). Maxillopalatine fenestrae present; palatine fenestrae present or absent; maxillary fenestrae absent; posterolateral palatal foramina usually small (but large and extending anteriorly between M4 protocones in M. sanctaerosae); posterior palatal morphology conforms to Didelphis morphotype (with moderately well-developed lateral corners, the choanae somewhat constricted behind). Maxillary and alisphenoid in contact on floor of orbit (not separated by palatine). Transverse canal foramen present. Alisphenoid tympanic process smoothly globular; anteromedial lamina forming secondary foramen ovale present in some species (e.g., M. scalops) or lamina and secondary foramen ovale absent (e.g., in M. iheringi). Anterior limb of ectotympanic suspended directly from basicranium. Stapes triangular with large obturator foramen (e.g., in M. touan), or columellar and microperforate or imperforate (e.g., in M. osgoodi). Fenestra cochleae exposed (e.g., in M. pinocchio) or concealed in sinus formed by rostral and caudal tympanic processes of petrosal (e.g., in M. emiliae). Paroccipital process small and adnate to petrosal. Dorsal margin of foramen magnum bordered by supraoccipital and exoccipitals, incisura occipitalis present.
Two mental foramina present on lateral surface of each hemimandible; angular process acute and strongly inflected.
Unworn crowns of I2-I5 symmetrically rhomboidal (''premolariform''), with subequal anterior and posterior cutting edges; I5 wider (mesiodistal dimension) than I2 (e.g., in M. scalops) or I5 and I2 of similar width (e.g., in M. kunsi). Upper canine (C1) alveolus in premaxillary-maxillary suture; C1 simple (without accessory cusps; e.g., in M. dimidiata) or C1 with small posterior accessory cusp sometimes present (e.g., in M. peruviana).
First upper premolar (P1) smaller than posterior premolars but well formed and not vestigial; third upper premolar (P3) taller than P2; P3 with posterior cutting edge only; upper milk premolar (dP3) large and molariform. Molars highly carnassialized (postmetacristae much longer than postprotocristae); relative widths consistently M1 < M2 < M3 < M4; centrocrista strongly inflected labially on M1-M3; ectoflexus shallow on M1, deeper on M2, and consistently deep on M3; anterolabial cingulum and preprotocrista discontinuous (anterior cingulum incomplete) on M3. Last upper tooth to erupt is P3 in some species (e.g., M. peruviana), or P3 and M4 erupt simultaneously (e.g., in M. arlindoi).
Lower incisors (i1-i4) with distinct lingual cusps. Second lower premolar (p2) subequal in height to p3 (e.g., in M. glirina), p3 taller than p2 (e.g., in M. emiliae), or p2 taller than p3 (e.g., in M. pinocchio); lower milk premolar (dp3) trigonid complete (tricuspid, e.g., in M. brevicaudata) or incomplete (bicuspid, e.g., in M. reigi). Hypoconid lingual to protoconid (not labially salient) on m3; hypoconulid twinned with entoconid on m1-m3; entoconid smaller than hypoconulid on m1-m3 (e.g., in M. kunsi) or entoconid higher or subequal to hypoconulid on m1-m3 (e.g., in M. scalops).
Remarks: The monophyly of Monodelphis was robustly supported by Voss and Jansa's (2009) phylogenetic analyses of four exemplar species using sequence data from five nuclear genes, and by a unique deletion at the BRCA1 locus. More recently, generic monophyly was strongly corroborated by phylogenetic analyses based on much denser taxonomic sampling and multiple genes (Pavan et al., 2014) . The 10 unambiguous nonmolecular synapomorphies identified by Voss and Jansa (2009) , however, remain to be evaluated with phylogenetic analyses of more taxonomically comprehensive datasets.
The subgeneric classification that follows is based on the results of two recent phylogenetic analyses of molecular datasets that consistently recovered these clades ( fig. 13 ), which are here diagnosed morphologically using characters defined above.
Mygalodelphys, new subgenus
Type species: Monodelphis adusta (Thomas, 1897) . Contents: adusta Thomas, 1897 (including melanops Goldman, 1912 ; peruviana Osgood, 1913; osgoodi Doutt, 1938; kunsi Pine, 1975 ; reigi ronaldi Solari, 2004; handleyi Solari, 2007; and pinocchio Pavan, 2015 . Diagnosis: Dorsal body pelage unpatterned; ventral pelage uniformly colored or with self-whitish median markings. 5 Mammae 2-0-2 = 4 (e.g., in M. peruviana; AMNH 264562), 3-0-3 = 6 (e.g., in M. adusta; AMNH 202650), or 3-1-3 = 7 (e.g., in M. pinocchio; MZUSP MTR15815), all abdominal-inguinal. Thenar and first interdigital pad of pes separate, not fused; hypothenar pad of pes present (but unknown for M. reigi, M. peruviana, and M. ronaldi). Body pelage extends onto tail farther ventrally than dorsally; tail scales arranged in annular or spiral series. Infraorbital foramen dorsal to M1; frontal process of jugal absent or indistinct; parietal usually (> 90% of examined specimens) not in contact with mastoid; length of incisive foramina variable; length of maxillopalatine fenestra variable; sphenorbital fissure small (basisphenoid laterally concealed); infratemporal crest of alisphenoid distinct or indistinct; secondary foramen ovale usually absent 6 ; tympanic wing of alisphenoid small; tip of anterior process of malleus exposed on external bullar surface between ectotympanic and alisphenoid; rostral tympanic process of petrosal narrow and triangular, not concealing fenestra cochleae in ventral view; stapes columelliform, imperforate or microperforate; subsquamosal foramen large. Anterior cingulids of m2 and m3 narrow; entoconids of m1-m3 very small, indistinct; dp3 small, with incomplete trigonid and indistinct anterior cingulid in some species (e.g., M. adusta, M. reigi), but dp3 large, with complete trigonid and distinct anterior cingulid in other species (e.g.,
M. handleyi; the morphology of dp3 is unknown for M. peruviana, M. osgoodi, M. ronaldi, M. pinocchio, and M. kunsi).
Comparisons: Members of the subgenus Mygalodelphys differ from currently recognized species in other subgenera of Monodelphis by several unique external and craniodental traits, including: (1) soft body pelage that extends onto the tail farther ventrally than dorsally; (2) frontal process of jugal absent or indistinct; (3) parietal-mastoid contact absent; (4) a small sphenorbital fissure that does not expose the basisphenoid to lateral view; (5) narrow lower molar anterior cingulids; and (6) indistinct entoconids on m1-m3. Self-whitish midventral pelage markings are also unique to Mygalodelphys, although they are often polymorphic and are not present in all member species.
Among other diagnostic comparisons (table 2) , Mygalodelphys additionally differs from Pyrodelphys by its unpatterned dorsal pelage, separate thenar and first interdigital pads on the hind foot, small alisphenoid tympanic wing, exposure of the anterior process of the malleus on the external surface of the bulla, narrow-triangular rostral tympanic process of the petrosal, and a large subsquamosal foramen. Mygalodelphys additionally differs from the usual morphology seen in the nominotypical subgenus by possessing a distinct hypothenar pad on the hindfoot, an infraorbital foramen that is dorsal to M1, and a columelliform stapes. Mygalodelphys additionally differs from Microdelphys by its consistently unpatterned dorsal pelage, small alisphenoid tympanic wing, exposure of the anterior process of the malleus on the external surface of the bulla, and narrow-triangular rostral tympanic process of the petrosal. Mygalodelphys additionally differs from Monodelphiops by its unpatterned dorsal pelage, lack of pectoral mammae, and possession of a hypothenar pad of the hind foot.
Etymology: From mygale, ancient Greek for "shrew, " which members of this clade strikingly resemble in general aspect.
Remarks: Mygalodelphys corresponds to "clade E" or the "Adusta Group" (Pavan et al., 2014; Pavan et al., 2016) , which was recovered with consistently robust support in our previous phylogenetic analyses. Although taxon-dense phylogenetic analyses incorporating morphological characters have yet to be done, it seems likely that several features unique to this subgenus (e.g., body pelage extending onto the tail farther ventrally than dorsally; frontal process of the jugal absent or indistinct; no parietal-mastoid contact; narrow lower molar anterior cingulids) will eventually be found to optimize as subgeneric synapomorphies.
Phylogenetic analyses based on mitochondrial and nuclear gene sequences (Pavan et al., 2014; Vilela et al., 2015; Pavan et al., 2016) have consistently recovered a basal dichotomy among the species that we refer to Mygalodelphys: one clade including Monodelphis kunsi and M. pinocchio (M. "species 1" of Pavan et al., 2014; Vilela et al., 2015) , and another including M. adusta, M. reigi, M. peruviana, M. osgoodi, M. handleyi, and a still-undescribed form (M. "species 2"). Although these clades are robustly supported by sequence data, morphological data does not support their formal taxonomic recognition. Despite being sister taxa, M. pinocchio and M. kunsi are externally and cranially dissimilar (Pavan, 2015) , and we are not aware of any phenotypic trait shared by these two species that consistently distinguish them from the remaining species of Mygalodelphys.
Although Monodelphis ronaldi has not been included in any phylogenetic analysis to date, we allocate this species to the subgenus Mygalodelphys based on its close phenetic similarity to M. handleyi (previously noted by Solari, 2007) and to its shared possession of morphological traits that seem likely to optimize as subgeneric synapomorphies, including (1) lack of a distinct frontal process of the jugal, (2) a small sphenorbital fissure within which the basisphenoid is not laterally exposed, (3) lack of parietal-mastoid contact, and (4) narrow anterior cingulids on m2 and m3. Including M. ronaldi in future phylogenetic analyses will effectively test the hypothesis that it is a member of Mygalodelphys.
Notes on distribution and sympatry: Species of the subgenus Mygalodelphys are known from eastern Panama; the humid tropical and subtropical Andes (to ca. 3000 m) of Colombia, Ecuador, Peru, and Bolivia; the Guiana Highlands of southern Venezuela and western Guyana; western and southeastern Amazonia 7 ; the Atlantic Forest of southeastern Brazil; the Cerrado landscapes of central Brazil; and the Cerrado, Chaco, and adjacent dry-forested biomes of Bolivia, Paraguay, and northeastern Argentina (table 3). Species of Mygalodelphys are sympatric with Pyrodelphys in southwestern and southeastern Amazonia (e.g., in the lower Urubamba region of eastern Solari et al., 2001) , with species of the subgenus Monodelphis in Amazonia and the Cerrado (e.g., at Bosque Mbaracayú in eastern Paraguay; de la Sancha et al., 2007) , with species of the subgenus Microdelphys in the Andes and the Atlantic Forest (e.g., at Riacho Grande, São Paulo, southeastern Brazil; Pavan, 2015) , and with species of Monodelphiops in the Atlantic Forest (e.g., at Parque Nacional do Itatiaia, southeastern Brazil; Pavan, 2015) .
Given this wide distribution and extensive sympatry, the absence of Mygalodelphys throughout most of northeastern Amazonia (north of the Amazon and east of the Rio Negro), where only species of the nominotypical subgenus are known to occur in lowland habitats, is noteworthy. It is also worth noting that Mygalodelphys is the only subgenus known to occur in the northern Andes (north of the Huancabamba Deflection), and in northwestern Amazonia (north of the upper Amazon and west of the Rio Negro). Whether historical or ecological factors account for such distributional phenomena is unknown.
Pyrodelphys, new subgenus
Type species: Monodelphis emiliae (Thomas, 1912) . Contents: emiliae Thomas, 1912 . Diagnosis: Dorsal body pelage with grayish midbody contrasting with reddish head and rump (fig. 14A) ; ventral pelage uniformly colored (without self-whitish median markings), yellowish or orangish on museum skins, but much brighter in life ( fig. 14B) fused or in contact; hypothenar pad of pes usually present. 8 Body pelage extends onto tail farther dorsally than ventrally, or to about the same extent dorsally and ventrally; tail scales arranged in annular series. Infraorbital foramen dorsal to M1; frontal process of jugal present but rounded, not distinctly angular; parietal usually (ca. 80% of examined specimens) in contact with mastoid; incisive foramina usually short; maxillopalatine fenestrae short; sphenorbital fissure large, exposing basisphenoid in lateral view; infratemporal crest of alisphenoid distinct; secondary foramen ovale present or absent; tympanic wing of alisphenoid large; tip of anterior process of malleus not exposed on external bullar surface; rostral tympanic process of petrosal broad and rounded, concealing fenestra cochleae in ventral view; stapes columelliform, imperforate or microperforate; subsquamosal foramen small. Anterior cingulids of m2 and m3 broad; entoconids of m1-m3 distinct; dp3 small, with incomplete trigonid and indistinct anterior cingulid.
Comparisons: Pyrodelphys is uniquely distinguished from other subgenera of Monodelphis by fusion or contact between the thenar and first interdigital pads of the hind foot (the thenar and first interdigital are separate in members of other subgenera) and by having a small subsquamosal foramen (the subsquamosal foramen is distinctly larger in members of other subgenera.
Among other diagnostic comparisons (table 2) , Pyrodelphys is additionally distinguished from the subgenus Monodelphis by having a reddish head and rump separated by a grayish midbody, an infraorbital foramen dorsal to M1, large alisphenoid tympanic wing, unexposed tip of the anterior process of the malleus, broadly rounded rostral tympanic process of the petrosal, columelliform stapes, and smaller dp3. Pyrodelphys is additionally distinguished from Microdelphys by lacking dorsal stripes in all age-sex classes, by lacking a distinctly angular frontal process of the jugal, and by having a distinct infratemporal crest of the alisphenoid. Pyrodelphys is also distinguished from Monodelphiops by its dorsal pelage pattern, by lacking pectoral mammae, and by having tail scales in annular series, a large alisphenoid tympanic wing, and a broadly rounded rostral tympanic process of the petrosal. Diagnostic comparisons between Pyrodelphys and Mygalodelphys have already been provided (see above).
Etymology: From pyr, ancient Greek for "fire, " in reference to the flame-colored underparts of living and freshly dead specimens of this clade ( fig. 14B) .
Remarks: This taxon is widely divergent from other clades in the genus Monodelphis and appears to represent an ancient lineage with no close extant relatives (Pavan et al., 2014; Pavan et al., 2016) .
Notes on distribution and sympatry: Monodelphis (Pyrodelphys) emiliae is known from southwestern and southeastern Amazonia (table 3) , where it ranges from near the base of the Andes in Peru and Bolivia to eastern Pará, Brazil. Based on geographic range overlap and published reports of cooccurring species (e.g., in the lower Urubamba region of eastern Peru; Solari et al., 2001) , Pyrodelphys may occur sympatrically with species of the subgenera Mygalodelphys and/or Monodelphis throughout its geographic range.
Subgenus Monodelphis Burnett, 1830 Type species: Monodelphis brachyuros (Schreber, 1777) , an objective junior synonym of M. brevicaudata (Erxleben, 1777) , by subsequent designation (Matschie, 1916) .
Synonyms: Peramys Lesson, 1842 (see Remarks, below Diagnosis: Dorsal body pelage unpatterned, or with a grayish middorsum contrasting with clear yellowish, orange, or reddish flanks; ventral pelage uniformly colored, without self-whitish median markings. Mammae 3-1-3 = 7 (e.g., in M. domestica; MZUSP 20597), 4-1-4 = 9 (e.g., in M. brevicaudata; AMNH 130574), or 6-1-6 = 13 (e.g., in M. domestica; MZUSP 17500), all abdominal-inguinal. Thenar and first interdigital pads of hind foot separate; hypothenar pad of hind foot usually absent. Body pelage extends onto tail farther dorsally than ventrally, or to about the same extent dorsally and ventrally; tail scales arranged in predominantly annular series. Infraorbital foramen usually dorsal to P3 or P3/M1 commissure; frontal process of jugal present but rounded, not distinctly angular; parietal usually (ca. 80% of examined specimens) in contact with mastoid; incisive foramina long; maxillopalatine fenestra usually long; sphenorbital fissure large, basisphenoid laterally exposed; infratemporal crest of alisphenoid distinct; secondary foramen ovale absent; tympanic wing of alisphenoid small; tip of anterior process of malleus exposed on external surface of bulla; rostral tympanic process of petrosal narrow and triangular, not concealing the fenestra cochleae in ventral view; stapes triangular or subtriangular, with a large obturator foramen; subsquamosal foramen large. Anterior cingulids of m2 and m3 broad; entoconids of m1-m3 distinct; dp3 large, with complete trigonid and distinct anterior cingulid.
Comparisons: Members of the subgenus Monodelphis uniquely differ from other congeners by their triangular or subtriangular stapes (with a large obturator foramen; Wible, 2003: fig. 6 ). Additionally, species of the subgenus Monodelphis differ from species of Microdelphys by lacking striped dorsal pelage at any age in either sex; by the position of the infraorbital foramen over P3 or over the P3/M1 commissure; by lacking a distinctly angular frontal process of the jugal; and by having a distinct infratemporal crest, small alisphenoid tympanic wing, an exposed tip of the anterior process of the malleus, a narrow-triangular rostral process of the squamosal, and a large and fully molariform dp3. Species of the subgenus Monodelphis additionally differ from species of Monodelphiops by lacking pectoral mammae, and by having tail scales in predominantly annular series, longer incisive foramina and maxillopalatine fenestrae, and a large and fully molariform dp3.
Comparisons of the nominotypical subgenus with Mygalodelphys and Pyrodelphys have already been described (see above).
Remarks: The nominotypical subgenus corresponds to "clade F" or the "Brevicaudata Group" as reported in our previous phylogenetic analyses, which recovered it with consistently robust support (Pavan et al., 2014; Pavan et al., 2016) .
The status of Peramys Lesson, 1842, as an objective junior synonym of Monodelphis merits comment. Lesson (1842) included only four nominal species in Peramys, listing "Plata; Maldonado" as the geographic distribution of P. brachyurus and P. crassicaudata, "Brésil" as the geographic origin of P. tristriata, and "Paraguay" as the geographic origin of P. pusilla. He did not mention the authors of these epithets, although he did mention the authors of other binomina (e.g., of Didelphis) in the same work, so it might be assumed that Lesson wished the species of Peramys to be understood in a geographically restricted sense, or at least in a sense not necessarily the same as that of the original authors of these names. However, this intention was not made explicit, and his formatting of other generic accounts suggests that Lesson was simply inconsistent as to whether authors, geography, or both were provided for listed species. Lesson did not indicate which of the nominal species of Peramys should be considered the type species, because the type concept was not current at the time he wrote.
The type species of Peramys was first designated by Thomas (1888b: 354) as "D[idelphys]. brevicaudata, " but brevicaudata is not eligible for type designation because it was not listed among the nominal species originally included in Peramys (ICZN, 1999: Article 67.2) . However, Thomas often indicated type species indirectly, by using their senior synonyms, and this intention is sup- (1839), who mistakenly applied Schreber's name to a specimen that Darwin collected at Maldonado (Uruguay), the holotype of D. dimidiata Wagner, 1847 . According to the Code (ICZN, 1999: Article 11.10), "if an author employs a specific or subspecific name for the type species of a new nominal genus-group taxon, but deliberately in the sense of a previous misidentification of it, then the author's employment of the name is deemed to denote a new nominal species, and the specific name is available with its own author and date as though it were newly proposed in combination with the new genus-group name. " Gardner (2005) and Pine and Handley (2008) Therefore, we follow Palmer (1904) and Cabrera (1919 Cabrera ( , 1957 in interpreting Thomas's (1888b) designation of a type species for Peramys as so indicating P. brachyurus (Schreber) . Because Didelphis brachyura Schreber is also the type species of Monodelphis Burnett, 1830, it follows that Peramys is an objective junior synonym of the nominotypical subgenus.
Notes on distribution and sympatry: Species of the subgenus Monodelphis occur throughout northeastern Amazonia (north of the Amazon and east of the Rio Negro), southeastern Amazonia (south of the Amazon and east of the Rio Madeira), and throughout the 9 Schreber's epithet is available from plates that were published in 1777, the year before his text (Sherborn, 1891) . Whereas the dorsal coloration of this species is faithfully preserved even in decades-old museum skins, the ventral coloration quickly fades after death.
so-called Arid Diagonal (Caatinga, Cerrado, and Chaco); additionally, one species (M. glirina) is marginally distributed in southwestern Amazonia (Pine and Handley, 2008; Pavan et al., 2012; Voss et al., 2012; Pavan et al., 2014) Alho et al., 1987) .
Subgenus Microdelphys Burmeister, 1856 Type species: Monodelphis tristriata (Illiger, 1815) , an objective junior synonym of M. americana (Müller, 1776) , by subsequent designation (Thomas, 1888b Thomas, 1899; trilineata Lund, 1840; tristriata Illiger, 1815; and umbristriata Miranda-Ribeiro, 1936) ; iheringi Thomas, 1888a; scalops Thomas, 1888a (including theresa Thomas, 1921) ; and gardneri Solari et al., 2012. Diagnosis: Dorsal body pelage usually marked with dark longitudinal stripes (but uniformly reddish in mature males of M. americana, and with grayish midbody contrasting with reddish head and rump in mature males of M. scalops); ventral pelage uniformly colored, without self-whitish median markings. Mammae 4-1-4 = 9 to 8-1-8 = 17, all abdominalinguinal or abdominal-inguinal and pectoral. Thenar and first interdigital pads of hind foot separate; hypothenar pad of hind foot present or absent. Body pelage extends onto tail to about the same extent dorsally and ventrally; tail scales arranged in annular series. Infraorbital foramen usually dorsal to M1; frontal process of jugal well-developed and distinctly angular; parietal in contact with mastoid; incisive foramina long; maxillopalatine fenestra long; sphenorbital fissure large, basisphenoid laterally exposed; infratemporal crest of alisphenoid indistinct; secondary foramen ovale present or absent; tympanic wing of alisphenoid large; tip of anterior process of malleus not exposed on external surface of bulla; rostral tympanic process of petrosal broad and rounded, concealing fenestra cochleae in ventral view; stapes columelliform, imperforate or microperforate; subsquamosal foramen large. Anterior cingulids of m2 and m3 broad; entoconids of m1-m3 distinct; dp3 small and incompletely molariform (with bicuspid trigonid and indistinct anterior cingulid).
Comparisons: A dorsal pelage that includes three dark longitudinal stripes is unique to Microdelphys and is present in all member species, although it is lost ontogenetically in adult males of M. americana and M. scalops. Another feature that distinguishes Microdelphys from all other congeners is a well-developed and distinctly angular frontal process of the jugal.
Microdelphys additionally differs from Monodelphiops by having caudal scales in annular series, longer incisive foramina and maxillopalatine fenestrae, an indistinct infratemporal crest of the alisphenoid, a large alisphenoid tympanic wing, and a broadly rounded rostral tympanic process that conceals the fenestra cochleae in ventral view.
Comparisons of Microdelphys with other subgenera of Monodelphis have already been provided (see above).
Remarks: As recognized in this report, Microdelphys includes "Clade C" and "Clade D" as recovered by the molecular analyses of Pavan et al. (2014) . Although the sister-group relationship between clades C and D was not recovered by phylogenetic analyses based on mitochondrial sequence data (e.g., by Solari, 2010; Pavan et al., 2014; Vilela et al., 2015) , compelling support for this relationship is provided by Bayesian analyses of multigene datasets (e.g., Pavan et al., 2016) , and by the three-striped dorsal pelage pattern uniquely shared by juvenile and female specimens of all included species. An alternative nomenclatural solution would be to restrict Microdelphys to "Clade D" and to name a new subgenus for Monodelphis scalops ("Clade C"), but this seems unnecessary and would effectively discard important information about shared ancestry.
Notes on distribution and sympatry: Species of Microdelphys occur in forested areas of easternmost Para, in the Brazilian Atlantic Forest, in northeastern Argentina (Misiones) , in some gallery forests of central and northeastern Brazil, and in the central Andes of Peru Pavan et al., 2014) (table 3) . Microdelphys is broadly sympatric with Monodelphiops in the southern Atlantic Forest, where these taxa have been collected together at several localities (Pavan, 2015) , and it also occurs sympatrically with species of Mygalodelphys and Monodelphis (see previous accounts).
Subgenus Monodelphiops Matschie, 1916 Type species: Monodelphis sorex (Hensel, 1872) , a subjective junior synonym of Monodelphis dimidiata (Wagner, 1847) , by original designation.
Synonyms: Minuania Cabrera, 1919. Contents: dimidiata Wagner, 1847 (including fosteri Thomas, 1924 ; henseli Thomas, 1888a; itatiayae Miranda-Ribeiro, 1936; lundi Matschie, 1916; paulensis Vieira, 1950; and sorex Hensel, 1872) ; and unistriata Wagner, 1842. Diagnosis: (Asterisks in this section indicate traits exhibited by Monodelphis dimidiata that have yet to be confirmed for M. unistriata.) Dorsal body pelage grayish middorsally, with (M. unistriata) or without (M. dimidiata) a single dark longitudinal stripe, contrasting with clear yellowish, orange, or reddish flanks; ventral pelage uniformly colored (yellowish, orangish, or reddish), without self-whitish markings. Mammae 6-5-6 = 17 to 11-5-11 = 27 (Thomas, 1888b: 361) , including abdominal-inguinal and pectoral teats.* Thenar and first interdigital pads of hind foot separate*; hypothenar pad of hind foot absent.* Body pelage extends onto the tail to about the same extent dorsally and ventrally; tail scales arranged in spiral series. Infraorbital foramen dorsal to P3 or M1; frontal process of jugal present but rounded, not distinctly angular*; parietal usually (> 90% of examined specimens) in contact with mastoid*; incisive foramina short; maxillopalatine fenestrae short; sphenorbital fissure usually large, exposing basisphenoid laterally*; infratemporal crest of alisphenoid distinct*; secondary foramen ovale usually absent (rarely present bilaterally)*; tympanic wing of alisphenoid usually small*; tip of anterior process of the malleus exposed or not on external surface of bulla*; rostral tympanic process of petrosal triangular (not broadly rounded), but sometimes concealing fenestra cochleae ventrally*; stapes columelliform, imperforate or microperforate*; subsquamosal foramen large*. Anterior cingulids of m2 and m3 broad; entoconids of m1-m3 distinct; dp3 small and incompletely molariform, with bicuspid trigonid and indistinct anterior cingulid*.
Comparisons: Comparisons of Monodelphiops with other subgenera of Monodelphis have already been provided (see above).
Remarks: Molecular sequence data are currently unavailable from Monodelphis unistriata, so inferences about its relationships are necessarily based on morphology. Although Pine et al. (2013) recovered M. unistriata as the sister taxon of M. iheringi based on a combined analysis of morphological characters and cytochrome-b sequences (the latter coded as missing for M. unistriata), the authors themselves stated that the characters sampled for their study were not "sufficiently informative as to allow refined elucidation of the relationships in this genus" (Pine et al., 2013: 433) , and that additional characters as well as inclusion of other species would be necessary to "ever more firmly ascertain the relationships of this enigmatic taxon" (Pine et al., 2013: 435) . They also noted multiple morphological similarities between M. unistriata and M. dimidiata, suggesting that M. unistriata could be more closely related to M. dimidiata than to any other species (Pine et al., 2013: 432) .
Among several possible explanations for such anomalous results, M. unistriata is known from just two specimens, one consisting only of a skin and the other of a skin and part of the skull (Pine et al., 2013: fig. 2 ), so information is missing for many morphological characters, including those of the posterior braincase, zygomatic arches, and ear region. We hypothesize that M. unistriata and M. dimidiata are sister taxa based on shared attributes that seem likely to optimize as synapomorphies in future phylogenetic analyses. Such attributes include: a dorsal body pelage with a grizzled middorsum contrasting with clear yellowish, orange, or reddish flanks; large tail scales arranged in spiral series; very short incisive foramina (a striking similarity previously noted by Pine et al., 2013) ; and short maxillopalatine fenestrae. Of course, this hypothesis needs to be tested using taxon-dense phylogenetic analyses of morphological and molecular data when fresh material of this apparently elusive species become available.
Notes on distribution and sympatry: Monodelphiops occurs in southeastern Brazil, eastern Paraguay, Uruguay, and northeastern Argentina (Vilela et al., 2010; Pine et al., 2013) (table 3) , where it is sometimes sympatric with Mygalodelphys and Microdelphys (see previous accounts).
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